Abstract: Patterning effects at ultrahigh bitrates in quantum dot amplifiers are investigated by a novel experimental technique.
Patterning effects in quantum dot amplifiers characterized through pump probe spectroscopy using two pump pulses Abstract: Patterning effects at ultrahigh bitrates in quantum dot amplifiers are investigated by a novel experimental technique.
Slow carrier dynamics in the excited states and wetting layer are found to limit the potential for ultrahigh-speed signal processing.
Semiconductor optical amplifiers (SOAs) with quantum dots (QDs) as the active medium have been shown to possess great potential as both linear amplifiers with high saturation power and broad gain spectrum [1, 2] and as nonlinear elements to be used for optical signal processing [3] . The experimental demonstration of ultrafast and complete gain recovery on a timescale of less than a picosecond a few years back [4] indicated the potential for ultrahigh-speed signal processing in these devices.
However, as pointed out theoretically [5] , the depletion of the carrier reservoir in the wetting layer (WL) and barrier regions following the amplification of a pulse means that despite the fast initial gain recovery a strong pattern effect might be introduced when the amplifier responds to a train of pulses. It is essential to understand the interaction between neighboring pulses at short time delays in order to understand the fundamental limitations to ultrahigh-speed signal processing in these devices.
The present work investigates experimentally the interaction between two pulses delayed by a variable time with respect to each other. This is done through pump probe spectroscopy, which allows for a high time resolution and therefore gives an accurate picture of the gain dynamics during the amplification process. The setup used is described in detail in [6] with the exception that the pump pulse is here split in two by a cube beamsplitter and one of the resulting pump pulses is delayed through a variable delay stage. Since the delay between the two pump pulses can be reduced to any value desired, it is by this
Pump-probe delay [ps] : 't , R, 1: . In conclusion we have used pump-probe spectroscopy
With a double pump pulse to investigate the potential for ultra high-speed signal processing in a QD device and fInd that the slower carrier dynamics of the excited states and WL causes signifIcant patterning effects.
